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COURSE PLAN
	Name of the Faculty
	

	Designation/Department
	ASSISTANT PROFESSOR / ECE

	Course Code/Name
	U23ECT51 / WIRELESS COMMUNICATION

	Year/Semester/Department
	III / V / ECE - A

	Credits Details
	L: 3
	T: 0
	P: 0
	C: 3

	Total Contact Hours Required
	45


Syllabus:
	UNIT I/ THE CELLULAR CONCEPT-SYSTEM DESIGN FUNDAMENTALS
	9

	Introduction-Frequency Reuse-Channel Assignment Strategies-Handoff Strategies: Prioritizing Handoffs, Practical Handoff Considerations. Interference And System Capacity: Co-Channel Interference And System Capacity-Channel Planning For Wireless Systems, Adjacent Channel Interference, Power Control For Reducing Interference, Trunking And Grade Of Service. Improving Coverage And Capacity In Cellular Systems: Cell Splitting, Sectoring.

	UNIT II/ MOBILE RADIO PROPAGATION
	9

	Large Scale Path Loss: Introduction To Radio Wave Propagation - Free Space Propagation Model– Three Basic Propagation Mechanism: Reflection – Brewster Angle- Diffraction- Scattering. Small Scale Fading And Multipath: Small Scale Multipath Propagation, Factors Influencing Small-Scale Fading, Doppler Shift, Coherence Bandwidth, Doppler Spread And Coherence Time. Types Of Small- Scale Fading: Fading Effects Due To Multipath Time Delay Spread, Fading Effects Due To Doppler Spread.

	UNIT III/ MODULATION TECHNIQUES AND EQUALIZATION
	9

	Digital Modulation – An Overview: Factors That Influence The Choice Of Digital Modulation, Linear Modulation Techniques: Minimum Shift Keying (MSK), Gaussian Minimum Shift Keying(GMSK), Spread Spectrum Modulation Techniques: Pseudo- Noise (PN) Sequences, Direct Sequence Spread Spectrum (DS-SS)- Modulation Performance In Fading And Multipath Channels- Equalization, Diversity And Channel Coding: Introduction-Fundamentals Of Equalization

	UNIT IV/ MULTIPLE ACCESS TECHNIQUES
	9

	Introduction: Introduction To Multiple Access- Frequency Division Multiple Access(FDMA)- Time Division Multiple Access(TDMA)- Spread Spectrum Multiple Access-Code Division Multiple Access(CDMA)- Space Division Multiple Access(SDMA)- Capacity Of Cellular Systems: Capacity Of Cellular CDMA, Capacity Of CDMA With Multiple Cells.

	UNIT V/ WIRELESS NETWORKING
	9

	Introduction: Difference Between Wireless And Fixed Telephone Networks, The Public Switched Telephone Network(PSTN), Development Of Wireless Networks: First Generation Wireless Networks, Second Generation Wireless Networks, Third Generation Wireless Networks, Fixed Network Transmission Hierarchy, Traffic Routing In Wireless Networks: Circuit Switching, Packet Switching- Personal Communication Services/ Networks(PCS/PCNs):Packet Vs Circuit Switching For PCN, Cellular Packet.


Objective:

	· To study and understand the concepts and design of a Cellular System.

· To Study and Understand Mobile Radio Propagation And Various Digital Modulation Techniques.

· To Understand the Concepts Of Multiple Access Techniques And Wireless Networks


Text Book: 
	T1: Rappaport,T.S., “Wirelesscommunications”,PearsonEducation, SecondEdition, 2010
T2: A.F.Molisch, “Wireless Communications”, Wiley, 2005


Reference Book: 

	R1: Andrea Goldsmith,“Wireless Communication”, Cambridge University Press, 2011
R2: Andreas.F. Molisch, “Wireless Communications”, John Wiley, India, 2006.


Website:

	W1:https://youtube.com/playlist?list=PLCyR4nKNLRkFTER9ohRBnbRFK0pWe0Qtf&si=FFnn3v8R2C0emWmA 
W2:https://github.com/wireless communication-notes 


Online Mode of Study:
	NPTEL:
· https://onlinecourses.nptel.ac.in/noc21_ee66/preview 


Course Plan:

	Topic Number
	Topic
	Reference Detail
	Page Number
	Mode of teaching
	Number of Periods Required
	Cumulative Period

	UNIT I - THE CELLULAR CONCEPT-SYSTEM DESIGN FUNDAMENTALS

	1
	Introduction-Frequency Reuse
	T1
	57-67
	BB
	1
	1

	2
	Channel Assignment Strategies-Handoff Strategies: Prioritizing Handoffs, Practical Handoff Considerations
	T1
	67-80
	BB
	2
	3

	3
	Interference and System Capacity: Co-Channel Interference And System Capacity-Channel Planning For Wireless Systems
	T1
	80-90
	BB
	1
	4

	4
	Adjacent Channel Interference, Power Control for Reducing Interference
	T1
	86-90
	BB
	1
	5

	5
	Loading and different methods of loading
	T1
	180-185
	BB
	1
	6

	6
	Line not terminated in Z0 - Reflection coefficient, calculation of current, voltage, power delivered and efficiency of transmission
	T1
	185-195
	BB
	1
	7

	7
	Trunking and Grade Of Service
	T1
	90-92
	BB
	1
	8

	8
	Improving Coverage and Capacity In Cellular Systems: Cell Splitting, Sectoring.
	T1
	92-98
	BB
	1
	9

	Outcome of Unit I:

CO1: Understand The Concept And Design of A Cellular System.

	UNIT II - MOBILE RADIO PROPAGATION

	9
	Large Scale Path Loss: Introduction to Radio Wave Propagation - Free Space Propagation Model
	T1
	105–110


	BB
	1
	10

	10
	Three Basic Propagation Mechanism: Reflection – Brewster Angle- Diffraction- Scattering
	T1
	114-136
	BB
	1
	11

	11
	Small Scale Fading and Multipath: Small Scale Multipath Propagation
	T1
	177–185


	BB
	1
	12

	12
	Factors Influencing Small-Scale Fading
	T1
	178–179


	BB
	1
	13

	13
	Doppler Shift, Coherence Bandwidth
	T1
	295-299
	BB
	1
	14

	14
	Doppler Spread and Coherence Time
	T1
	199–203


	BB
	1
	15

	15
	Types of Small- Scale Fading: Fading Effects Due To Multipath Time Delay Spread
	T1
	205–207
	BB
	2
	17

	16
	Fading Effects Due To Doppler Spread
	T1
	208–209
	BB
	1
	18

	Outcome  of Unit II:

CO2: Understand Mobile Radio Propagation and Various Digital Modulation Techniques.

	UNIT III - MODULATION TECHNIQUES AND EQUALIZATION

	17
	Digital Modulation – An Overview: Factors That Influence the Choice of Digital Modulation
	T1
	277–278


	BB
	1
	19

	18
	Linear Modulation Techniques: Minimum Shift Keying (MSK)
	T1
	314–317


	BB
	1
	20

	19
	Gaussian Minimum Shift Keying (GMSK)
	T1
	318–321

	BB
	1
	21

	20
	Spread Spectrum Modulation Techniques: Pseudo- Noise (PN) Sequences
	T1
	330–331
	BB
	1
	22

	21
	Direct Sequence Spread Spectrum (DS-SS)
	T1
	 331–334


	BB
	1
	23

	22
	Modulation Performance in Fading and Multipath Channels
	T1
	339-345
	BB
	2
	25

	23
	Equalization, Diversity and Channel Coding: Introduction-Fundamentals of Equalization
	T1
	355–363
	BB
	2
	27

	Outcome  of Unit III:

CO3: Understand The Concepts of Multiple Access Techniques And Wireless Network

	UNIT IV – MULTIPLE ACCESS TECHNIQUES

	24
	Introduction: Introduction to Multiple Access-
	T1
	449–450


	BB
	1
	28

	25
	Frequency Division Multiple Access (FDMA)
	T1
	451–454


	BB
	1
	29

	26
	Time Division Multiple Access (TDMA)
	T1
	455–458


	BB
	1
	30

	27
	Spread Spectrum Multiple Access-Code Division Multiple Access (CDMA)
	T1
	459–463


	BB
	2
	32

	28
	Space Division Multiple Access (SDMA)
	T1
	463–464


	BB
	1
	33

	29
	Capacity of Cellular Systems: Capacity of Cellular CDMA
	T1
	476–479


	BB
	1
	34

	30
	Capacity of CDMA with Multiple Cells.
	T1
	479–485
	BB
	2
	36

	Outcome  of Unit IV:

CO4: Characterize a wireless channel and evolve the system design specifications

	UNIT V - WIRELESS NETWORKING

	33
	Introduction: Difference between Wireless and Fixed Telephone Networks
	R1
	496–497


	BB
	1
	37

	34
	The Public Switched Telephone Network (PSTN)
	R1
	496–497
	BB
	1
	38

	35
	Development of Wireless Networks: First Generation Wireless Networks
	R1
	    497


	BB
	1
	39

	36
	Second Generation Wireless Networks, Third Generation Wireless Networks
	R1
	497–500
	BB
	1
	40

	37
	Fixed Network Transmission Hierarchy
	R1
	    501


	BB
	1
	41

	38
	Traffic Routing In Wireless Networks: Circuit Switching, Packet Switching
	R1
	502–504
	BB
	1
	42

	39
	Personal Communication Services/ Networks (PCS/PCNs)
	R1
	524
	BB
	1
	43

	40
	Packet Vs Circuit Switching For PCN
	R1
	525
	BB
	1
	44

	41
	Cellular Packet
	R1
	525–529
	BB
	1
	45

	Outcome  of Unit V:

CO5: Design a cellular system based on resource availability and traffic demands


Course Outcome:

	At the end of course: Students should be able to do:

CO1: Understand The Concept And Design of A Cellular System.
CO2: Understand Mobile Radio Propagation and Various Digital Modulation Techniques.
CO3: Understand The Concepts of Multiple Access Techniques And Wireless Network.
CO4: Characterize a wireless channel and evolve the system design specifications.
CO5: Designacellularsystembasedonresourceavailabilityandtrafficdemands.
CO6: Summarize the principles and applications of wireless systems and standards


Course Outcome Vs Program Outcome Mapping:

	CO
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12

	CO 1
	3
	3
	3
	2
	2
	1
	1
	1
	1
	2
	2
	2

	CO 2
	3
	3
	2
	3
	3
	1
	1
	1
	1
	2
	1
	2

	CO 3
	3
	3
	3
	2
	3
	1
	1
	1
	2
	2
	2
	2

	CO 4
	3
	3
	3
	3
	3
	1
	1
	1
	1
	2
	2
	3

	CO 5
	3
	3
	3
	2
	3
	1
	1
	1
	2
	2
	3
	2

	CO 6
	3
	2
	2
	2
	2
	2
	1
	1
	2
	3
	1
	3

	AVG
	3.00


	2.83
	2.67


	2.33
	2.67


	1.17
	1.00


	1.00


	1.50
	2.17
	1.83
	2.33




Content beyond Syllabus:

	· Massive MIMO (mMIMO)

· mmWave communication


Assignment:
	Webportal
	Assignment
	Components
	Topic Number with Topic / 
Unit Details
	Relevance to CO

	Webportal 1
	--
	Assessment – I (65)
	Unit I and II
	CO 1 & CO2

	
	1
	Assignment – Handwritten (65)
	2. Channel Assignment Strategies
10. Three Basic Propagation Mechanism
	CO1& CO2

	
	2
	Assignment – Poster Presentation /  PPT (65)
	8. Improving Coverage and Capacity In Cellular Systems.
12. Factors Influencing Small-Scale Fading
	CO1& CO2

	Webportal 2
	--
	Assessment – II (65)
	Unit III and IV
	CO3 & CO4

	
	3
	Seminar (65)
	19.Gaussian Minimum Shift Keying (GMSK)
25. Frequency Division Multiple Access (FDMA)
	CO3& CO4

	
	4
	Case Study Report (65)
	36.Second Generation Wireless Networks, Third Generation Wireless Networks
	CO3& CO4

	Webportal 3
	--
	Model Exam (65)
	Unit I to V
	CO1 to CO6

	
	5
	MCQ (65)
	Unit I to V
	CO1 to CO6

	
	-
	Course Attendance (10)
	--
	--


*Note:

· Seminar contents should be of minimum 8 pages.

· PPT contents should be of minimum 24 slides.

Submission Details:

	Phase 1(Before AT 1)
	Phase 2 (Before AT 2)
	Phase 3 (Before AT 3)

	Assignment 1
	SIM 1
	Assignment 2
	SIM 2
	Assignment 3
	SIM 3

	
	
	
	
	
	


Google Class Code Details:
Class Name:
PLAN OF ASSESSMENT TEST –DISTRIBUTION OF MARKS:

	TEST
	CO- MARK WISE  DISTRIBUTION
	BLOOM’S LEVEL MARK WISE DISTRIBUTION

	AT-1
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	
	
	-
	-
	-
	-
	
	
	
	-
	-
	-

	AT-2
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	-
	-
	
	
	-
	-
	
	
	
	-
	-
	-

	MODEL
	CO1
	CO2
	CO3
	CO4
	CO5
	CO6
	BTL1
	BTL2
	BTL3
	BTL4
	BTL5
	BTL6

	
	
	
	
	
	
	
	
	
	
	-
	-
	-
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